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CINCHPAC SELF-LOADING ROTARY SHAFT SEAL 

Applicant claim priority for Provisional application S.N. 60/427968, 
filed November 21, 2002. 



BACKGROUND OF THE INVENTION 

This invention relates, in general, to a seal system, and, in 
particular, to a seal system which is secured to a rotating shaft and which 
seals around the exterior of the shaft. 

Description of the Prior Art 

In the prior art various types of have been proposed. For example, 
U.S. Patent No. 4,502,694 to Uhrner discloses a ring seal which seals due 
to the force imparted by a spring. 

U.S. Patent No. 4,342,461 to Lindsay discloses a seal for a rotating 
shaft which utilizes a flexible diaphragm to make the seal self-aligning. 

U.S. Patent No. 3,588,127 to Coleman discloses an L-shaped 
elastomeric cuff for sealing around a rotating shaft. 

U.S. Patent No. 3,504,917 to Malmstrom discloses a seal with an 
axial projecting finger to engage a wall. 
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SUMMARY OF THE INVENTION 

The present invention is directed to a seal system which is secured 
to a rotating shaft and which seals around the shaft. The seal system has 
molded grooves adjacent to the shaft which grasp the shaft and prevent 
leakage. 

It is an object of the present invention to provide a new and 
improved rotary seal system. 

It is an object of the present invention to provide a new and 
improved rotary seal system attached to a shaft to prevent leakage while 
the shaft is rotating. 

It is an object of the present invention to provide a new and 
improved rotary seal system which has built in wear provisions to 
maintain seal life. 

These and other objects and advantages of the present invention 
will be fully apparent from the following description, when taken in 
connection with the annexed drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is sectional view of the present invention. 
FIG. 2 is a partial view of the 1 seal elemnet of the seal system of the 
present invention on a shaft. 
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FIG. 3 is a partial view of the internal surface of the seal element of 
the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to the drawings in greater detail, Fig. 1 shows the 
present invention 1 as assembled and placed on the rotating shaft 8 (see 
also FIG. 3). The seal element 6 is enclosed in a body block 2, which has 
a front portion 4 and a back portion 5. An outer ring plate 3 is secured 
to the body block 2 by any conventional means such as, but not limited 
to, a friction fit between the outer ring plate 3 and the body block 2. 
Body block 2 is preferably made from polypropylene, although other 
materials could be used without departing from the scope of the 
invention. 

The outer ring plate 3, which is preferably made from steel or 
stainless steel, is secured to body block 2 by fasteners as explained above. 
A rotator cup 7, which is preferably made from a polymer filled material, 
is mounted on a silicon elastomeric boot 6 and abuts the inner ring plate 
13 adjacent the rear of the body block 2. The body block 2 is mounted 
to a bulkhead 14 by conventional fasteners which extend through 
apertures 15 and into the bulkhead 14. 

Secured to the rotator cup 7 is a shaft seal 6. The shaft seal 6 can 
be a unitary part of the rotator cup 7 or it could be a separate part which 
is attached to the rotator cup 7 by any conventional means. The shaft 

! - . 
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seal 6 (see FIGS. 1 and 2) has an aperture 12 extending therethrough 
from the front of the seal to the back of the seal. The rotating shaft 8 
extends through this aperture. 

Molded into the sides of the aperture 12 are a plurality of lands 10 
and the areas between the lands form grooves 9. The inner dimension 
between oppositely formed lands is equal to, or slightly smaller than the 
outer circumference of the shaft 8 so the lands and the outer 
circumference of the shaft form a tight fit which will prevent leakage of 
any powder from inside the bulkhead 14 along the outer surface of the 
shaft 8. 

- A problem with this type of arrangement is that as the shaft rotates 
it tends to wear the seal 6. As wear occurs over a period of time, the 
engagement between the seal 6 and the shaft 8 will allow leakage of 
liquids or powders from inside the bulkhead 14 to the exterior of the 
bulkhead along the shaft 8. In order to prevent this, the present 
invention limits the normal wear to the area of the lands. As the lands 
wear down, during use, a seal is maintained between the lands of the 
present invention and the outer surface of the shaft, thereby preventing 
leaks. 

The distance between lands 10 on one side of the aperture 12 in 
the boot 6 and another side of the aperture 12 in the boot 6 is smaller 
than the external diameter of the shaft 8. This creates a tight fit between 
the shaft and the lands on the boot. The boot 6 remains static with the 
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shaft 8, that is the boot rotates with the shaft to reduce wear on the lands 
10. 

The lands 10 form a labyrinth seal between the boot and the shaft 
since they are positioned in a nonsymetrical pattern, as shown in FIG. 3, 
and therefore, eliminate leakage paths between the boot and the shaft. In 
addition, the lands 10 focus a closing force onto the ring plate 3 is 
secured into block 2. 

The present invention is assembled by first sliding the body block 2, 
the seal 6 and the inner ring plate 13 onto a shaft 8, and then this 
assembly is mounted to the bulkhead 14 containing processing 
equipment (not shown). Next, outer ring plate 3 is secured to block 2 
and pressure is applied horizontally to the rotator cup 7 which will 
deform in a vertical direction toward the shaft 8. Since the rotator cup 7 
is constrained between the ring 3, the ring 13 and the body block 2 it 
can't more in any other direction. This will compress the seal 6 in a 
vertical direction toward the shaft, as shown in FIG. 1, which will cause 
the seal 6 (and the lands 10) to deform and provide a tight engagement 
with the shaft 8. 

A purge port 16 is provided in block 2 so gas (air or nitrogen), 
grease or a liquid can be introduced through the purge port to purge the 
internal surfaces of the seal 6 and prevent a contaminant from crossing 
the seal interface. 

The present invention replaces conventional lip seals and 
mechanical packing which remain dynamic with the shaft. That is, there 
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is relative rotation between the seals and the shaft. Since there is relative 
rotation between the seals and the shaft, damage can occur to the seal 
and/or the shaft, which will require down time while maintenance is 
performed. The seal of the present invention will not be subject to the 
wear and tear associated with conventional seals, and do not need to be 
Adjusted, or tightened oyer time to compensate for wean 

Although the Cinchpac Self-loading Rotary Shaft Seal and the 
method of using the same according to the present invention has been 
described in the foregoing specification with considerable details, it is to 
be understood that modifications may be made to the invention which do 
not exceed the scope of the appended claims and modified forms of the 
present invention done by others skilled in the art to which the invention 
pertains will be considered infringements of this invention when those 
modified forms fall within the claimed scope of this invention. 

What I claim as my invention is: 
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